Introduction
Although solar ultraviolet radiation (SUV) comprises only a couple of percent of the total 7 solar irradiance (TSI), it plays a crucial role, largely defining the structure of the middle 8 atmosphere. While the radiation in the visible (VIS) and infrared spectral ranges of the solar 9 spectrum propagates through the atmosphere without significant absorption, almost all solar 10 ultraviolet irradiance below 300 nm is absorbed by ozone and oxygen above the troposphere 11 and represents the main source of energy in these regions. Furthermore, the SUV is strongly 12 modulated by the solar rotational and 11-year solar cycles. Whereas the variability of TSI 13 during 11 year solar activity cycle is around 0.1%, SUV variations can be more than 10 times 
27
A comprehensive study of the entangled possible effects of solar variability requires 28 chemistry-climate models (CCMs), the main instruments which are capable to take into 29 account many atmospheric chemical, dynamical and temperature feedbacks. To this end,
30
CCMs should contain a correct representation of the radiative transfer in the atmosphere.
31
Accurate codes for radiative transfer solution exist, e.g. libRadtran (Mayer and Kylling, 32 3 2005), but they are too computationally expensive to be commonly used in global models. and vertical profile of heating rate differences between solar minimum and maximum, which 10 in turn directly depends on the treatment of the spectral resolution in the codes. (Strobel, 1978; Nicolet, 1985; Zhu, 1994) In this paper we evaluate the performance of the ECHAM family radiation codes in Forecasts) model to enable climate studies (Simmons et al., 1989 The irradiance spectrum for solar minimum and maximum conditions was calculated with libRadtran are comparable to the uncertainty range between high resolution models.
21
In terms of heating rates response to SUV changes (Fig. 2) explained by a high spectral inhomogeneity of the solar irradiance variability in these regions 32 (see Fig. 1 ), which is smoothed in integrated fluxes. Since the main disagreement appears in
33
this wavelength region, it should be paid by more attention in the future evolution of heating E5c+ and E6+ to libRadtran, which is now constant in time. In a transient simulation such 23 deviation will be always equal to the difference during the "grand minimum".
24
Results of calculations with 4 other different atmosphere models (midlatitude summer, noted that for other radiation schemes and other SSI data sets these coefficients will differ and 30 have to be carefully calculated regarding to the specific features of each particular scheme. 
Conclusions

13
We have evaluated the performance of the ECHAM4, 6-band ECHAM5 and ECHAM6 Therefore this method is suitable for any other radiation scheme to correct the solar signal in 25 heating rates due to missing or underrepresented spectral intervals. 
